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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

CANbus, EBI/EMI, Ethernet, I12C, PMP, SPI, SQI, UART/USART, USB OTG

Brown-out Detect/Reset, DMA, I2S, POR, PWM, WDT

78

1MB (1M x 8)
FLASH

256K x 8

2.1V ~ 3.6V

A/D 40x12b
Internal

-40°C ~ 85°C (TA)
Surface Mount
100-TQFP
100-TQFP (14x14)
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

TABLE 5:

PIN NAMES FOR 144-PIN DEVICES (CONTINUED)

144-PIN LQFP AND TQFP (TOP VIEW)

PIC32MZ0512EF(E/F/K)144
PIC32MZ1024EF(G/H/M)144
PIC32MZ1024EF(E/F/K)144
PIC32MZ2048EF(G/H/M)144

|
Nu?]rt]Jer Full Pin Name Nu?]?)er Full Pin Name
73 VBUS 109 RPD1/SCK1/RD1
74 VUSB3v3 110 EBID14/RPD2/PMD14/RD2
75 Vss 111 EBID15/RPD3/PMD15/RD3
76 D- 112 EBID12/RPD12/PMD12/RD12
77 D+ 113 EBID13/PMD13/RD13
78 RPF3/USBID/RF3 114 ETXERR/RJO
79 SDA3/RPF2/RF2 115 EMDIO/RJ1
80 SCL3/RPF8/RF8 116 EBIRDY3/RJ2
81 ERXDO/RH8 117 EBIA22/RJ3
82 ERXD3/RH9 118 SQICS0/RPD4/RD4
83 ECOL/RH10 119 | SQICS1/RPD5/RD5
84 EBIRDY2/RH11 120 ETXEN/RPD6/RD6
85 SCL2/RA2 121 ETXCLK/RPD7/RD7
86 EBIRDY1/SDA2/RA3 122 VDD
87 EBIA14/PMCS1/PMA14/RA4 123 Vss
88 VDD 124 EBID11/RPF0/PMD11/RFO
89 Vss 125 EBID10/RPF1/PMD10/RF1
90 EBIA9/RPF4/SDA5/PMA9/RF4 126 EBIA21/RK7
91 EBIA8/RPF5/SCL5/PMAB/RF5 127 EBID9/RPG1/PMD9/RG1
92 EBIA18/RK4 128 EBID8/RPG0/PMD8/RGO
93 EBIA19/RK5 129 TRCLK/SQICLK/RA6
94 EBIA20/RK6 130 TRD3/SQID3/RA7
95 RPA14/SCL1/RA14 131 EBICSO0/RJ4
96 RPA15/SDA1/RA15 132 EBICS1/RJ5
97 EBIA15/RPD9/PMCS2/PMA15/RD9 133 EBICS2/RJ6
98 RPD10/SCK4/RD10 134 EBICS3/RJ7
99 EMDC/RPD11/RD11 135 EBIDO/PMDO/REOQ
100 ECRS/RH12 136 Vss
101 ERXDV/ECRSDV/RH13 137 VDD
102 RH14 138 EBID1/PMD1/RE1
103 EBIA23/RH15 139 TRD2/SQID2/RG14
104 RPDO/RTCC/INTO/RDO 140 TRD1/SQID1/RG12
105 SOSCI/RPC13/RC13 141 TRDO/SQIDO/RG13
106 SOSCO/RPC14/T1CK/RC14 142 EBID2/PMD2/RE2
107 VDD 143 EBID3/RPE3/PMD3/RE3
108 Vss 144 EBID4/AN18/PMD4/RE4
Note 1: The RPn pins can be used by remappable peripherals. See Table 1 for the available peripherals and Section 12.4 “Peripheral Pin
Select (PPS)” for restrictions.
2:  Every I/O port pin (RAx-RKXx) can be used as a change notification pin (CNAx-CNKXx). See Section 12.0 “I/O Ports” for more
information.
3:  Shaded pins are 5V tolerant.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

The MIPS architecture defines that the result of a
multiply or divide operation be placed in one of four
pairs of HI and LO registers. Using the Move-From-HI
(MFHI ) and Move-From-LO (MFLO) instructions, these
values can be transferred to the General Purpose
Register file.

In addition to the HI/LO targeted operations, the
MIPS32 architecture also defines a multiply instruc-
tion, MUL, which places the least significant results in
the primary register file instead of the HI/LO register
pair. By avoiding the explicit MFLO instruction
required when using the LO register, and by support-
ing multiple destination registers, the throughput of
multiply-intensive operations is increased.

Two other instructions, Multiply-Add (MADD) and
Multiply-Subtract (MSUB), are used to perform the
multiply-accumulate and multiply-subtract operations.
The MADD instruction multiplies two numbers and then
adds the product to the current contents of the HI and
LO registers. Similarly, the MSUB instruction multiplies
two operands and then subtracts the product from the
HI and LO registers. The MADD and MSUB operations
are commonly used in DSP algorithms.

The MDU also implements various shift instructions
operating on the HI/LO register and multiply instruc-
tions as defined in the DSP ASE. The MDU supports all
of the data types required for this purpose and includes
three extra HI/LO registers as defined by the ASE.

Table 3-2 lists the latencies and repeat rates for the
DSP multiply and dot-product operations. The approxi-
mate latencies and repeat rates are listed in terms of
pipeline clocks.

TABLE 3-2: DSP-RELATED LATENCIES
AND REPEAT RATES
Repeat
Op code Latency Rate
Multiply and dot-product without 5 1
saturation after accumulation
Multiply and dot-product with 5 1
saturation after accumulation
Multiply without accumulation 5 1

3.1.3 SYSTEM CONTROL
COPROCESSOR (CP0)

In the MIPS architecture, CPO is responsible for the
virtual-to-physical address translation and cache proto-
cols, the exception control system, the processor’s
diagnostics capability, the operating modes (Kernel,
User and Debug) and whether interrupts are enabled or
disabled. Configuration information, such as cache
size and set associativity, and the presence of options
like microMIPS is also available by accessing the CPO
registers, listed in Table 3-3.

TABLE 3-3: COPROCESSOR 0 REGISTERS
Register Register .
Nu?nber Ngz]ime Function
0 Index Index into the TLB array (MPU only).
1 Random Randomly generated index into the TLB array (MPU only).
2 EntryLoO Low-order portion of the TLB entry for even-numbered virtual pages (MPU only).
3 EntryLol Low-order portion of the TLB entry for odd-numbered virtual pages (MPU only).
4 Context/ Pointer to the page table entry in memory (MPU only).
UserLocal User information that can be written by privileged software and read via the RDHAR

instruction.

5 PageMask/
PageGrain

PageMask controls the variable page sizes in TLB entries. PageGrain enables support
of 1 KB pages in the TLB (MPU only).

6 Wired

Controls the number of fixed (i.e., wired) TLB entries (MPU only).

7 HWREna
Non-privileged mode.

Enables access via the RDHWR instruction to selected hardware registers in

8 BadVAddr

Reports the address for the most recent address-related exception.

Badlnstr Reports the instruction that caused the most recent exception.

BadlnstrP Reports the branch instruction if a delay slot caused the most recent exception.
9 Count Processor cycle count.
10 EntryHi High-order portion of the TLB entry (MPU only).

11 Compare

Core timer interrupt control.

DS60001320D-page 46
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 3-2: CONFIG1: CONFIGURATION REGISTER 1; CPO REGISTER 16, SELECT 1
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
_ r1 R0 R-0 R-1 R1 R1 R-1 R0
31:24 — MMU Size<5:0> IS<2>
_ R-1 R-0 RO | R1 | R1 R-0 R-1 R-1
23:16 1S<1:0> IL<2:0> IA<2:0>
_ R-0 | RO R-0 RO | Rl R-1 RO | Rl
158 DS<2:0> DL<2:0> DA<2:1>
' R-1 u-0 u-0 R-1 R-1 R-0 R-1 R-1
70 DA<0> = = PC WR CA EP FP
Legend: r = Reserved bit

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bitis cleared

X = Bit is unknown

bit 31
bit 30-25

bit 24-22

bit 21-19

bit 18-16

bit 15-13

bit 12-10

bit 9-7

bit 6-5
bit 4

bit 3

bit 2

bit 1

bit 0

Reserved: This bit is hardwired to a ‘1’ to indicate the presence of the Config2 register.

MMU Size<5:0>: Contains the number of TLB entries minus 1
001111 = 16 TLB entries

1S<2:0>: Instruction Cache Sets bits

010 = Contains 256 instruction cache sets per way
IL<2:0>: Instruction-Cache Line bits

011 = Contains instruction cache line size of 16 bytes
I1A<2:0: Instruction-Cache Associativity bits

011 = Contains 4-way instruction cache associativity
DS<2:0>: Data-Cache Sets bits

000 = Contains 64 data cache sets per way

DL<2:0>: Data-Cache Line bits

011 = Contains data cache line size of 16 bytes
DA<2:0>: Data-Cache Associativity bits

011 = Contains the 4-way set associativity for the data cache
Unimplemented: Read as ‘0’

PC: Performance Counter bit

1 = The processor core contains Performance Counters
WR: Watch Register Presence bit

1 = No Watch registers are present

CA: Code Compression Implemented bit

0 = No MIPS16€® present

EP: EJTAG Present bit

1 = Core implements EJTAG

FP: Floating Point Unit bit

1 = Floating Point Unit is present
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TABLE 4-13: SYSTEM BUS TARGET 5 REGISTER MAP
2] .
&v_g _ © Bits
T T g 2 2
Ty Be 5 =2
© é §§ ?:: 31/15| 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 2216 21/5 20/4 19/3 18/2 17/1 16/0 n“:’
2= [}
31:16[MULTI| — — — CODE<3:0> — — — — — — — — 0000
9420| SBT5ELOG1
15:0 INITID<7:0> REGION<3:0> — MD<2:0> 0000
31:16f — — — — — — — — — — — — — — — — 0000
9424 | SBT5ELOG2
150 | — — — — — — — — — — — — — — GROUP<1:0> |0000
31:16f — — — — — — — ERRP — — — — — — — — 0000
9428 | SBT5ECON
150 | — — — — — — — — — — — — — — — — 0000
31:16f — — — — — — — — — — — — — — — — 0000
9430| SBT5ECLRS
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16f — — — — — — — — — — — — — — — — 0000
9438| SBT5ECLRM
150 | — — — — — — — — — — — — — — — CLEAR (0000
31:16 BASE<21:6> XXXX
9440| SBT5REGO
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
9450| SBT5RDO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
9458| SBT5WRO
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
9460| SBT5REG1
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
9470| SBT5RD1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
9478| SBT5WR1
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16 BASE<21:6> XXXX
9480| SBT5REG2
15:0 BASE<5:0> PRI — SIZE<4:0> — — — XXXX
31:16| — — — — — — — — — — — — — — — — XXXX
9490| SBT5RD2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
31:16| — — — — — — — — — — — — — — — — XXXX
9498| SBT5WR2
150 | — — — — — — — — — — — — GROUP3 | GROUP2 |GROUP1|GROUPO|xxxXx
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note: For reset values listed as ‘xxxx’, please refer to Table 4-6 for the actual reset values.
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TABLE 7-3: INTERRUPT REGISTER MAP (CONTINUED)
12
g . ® Bits -
3h B2 2 2
gl Lt | :
g o D":’ g .a;:' 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 <=(
§
2 31:16 — — — — — — — — — — — — — — VOFF<17:16> 0000
06B0j0FFO%2® oS VOFF<15:1 | 0000
N <15:1> —
o prel — | — | — | — | - 1 - [ = [ = 1 = — — — — — VOFF<17:16> 0000
0684 0FF093 15:0 VOFF<15:1: | 0000
N <15:1> —
swe] — | — [ — | = = | = 1T = T = T = — — — — — VOFF<17:16> 0000
0638 OFF004 e VOFF<15:1 | 0000
N <15:1> —
swe] — | — [ — | — | — | = | = | = T = — — — — = VOFF<17:16>  [0000
06BC|OFF095( 15:0 VOFF<15:1: | 0000
N <15:1> —
oprel — | — [ — | =1 = 1T = T =1 =1 = — — — — — VOFF<17:16> 0000
06C0|OFF095( 15:0 VOFF<15:1: | 0000
N <15:1> —
opre] — | — | — | = = [ = | = 1 = 1 = — — — — — VOFF<17:16> 0000
R VOFF<15:1 | 0000
N <15:1> —
0w 3116 — [ = T =T =T =T =T =1 =1 = — — — — — VOFF<17:16> 0000
06C8JOFFO98™ 15:0 VOFF<15:1: | 0000
N <15:1> —
swe] — | — [ — | = = | = 1T = T = T = — — — — — VOFF<17:16> 0000
S A T VOFF<15:1 | 0000
N <15:1> —
opre] — | — | — | = = [ = | = 1 = 1 = — — — — — VOFF<17:16> 0000
0600 OFF100(% 15:0 VOFF<15:1: | 0000
N <15:1> —
oprel — | — [ — | =1 = 1T = T =1 =1 = — — — — — VOFF<17:16> 0000
0604 OFFLOLED P VOFF<15:1 | 0000
N <15:1> —
swe] — | — [ — | — | — | = | = | = T = — — — — = VOFF<17:16>  [0000
OOPBIOFFIOZ o VOFF<15:1 | 0000
N <15:1> —
sl — | — ] — | =1 = 1T =1 =1 =1 = — — — — — VOFF<17:16> 0000
06DCIOFF103 15:0 VOFF<15:1: | 0000
N <15:1> —
swe] — | — [ — | — 1 — | = 1T = | = T = — — — — = VOFF<17:16>  [0000
OOEOIOFFIO o VOFF<15:1 | 0000
N <15:1> —
swe] — | — | — | = — | =1 = T =1 = — — — — = VOFF<17:16>  [0000
06E4|OFF105 15:0 VOFF<15:1: | 0000
N <15:1> —
swe] — | — [ — | = = | = 1T = | = T = — — — — — VOFF<17:16> 0000
06E8|OFF106
15:0 VOFF<15:1> [ —  |oooo
Legend: x = unknown value on Reset; — = unimplemented, read as ‘0’. Reset values are shown in hexadecimal.
Note 1: All registers in this table with the exception of the OFFx registers, have corresponding CLR, SET, and INV registers at their virtual addresses, plus offsets of 0x4, 0x8 and 0xC, respectively. See Section 12.3 “CLR, SET, and INV
Registers” for more information.
2: This bit or register is not available on 64-pin devices.
3: This bit or register is not available on devices without a CAN module.
4: This bit or register is not available on 100-pin devices.
5: Bits 31 and 30 are not available on 64-pin and 100-pin devices; bits 29 through 14 are not available on 64-pin devices.
6: Bits 31, 30, 29, and bits 5 through 0 are not available on 64-pin and 100-pin devices; bit 31 is not available on 124-pin devices; bit 22 is not available on 64-pin devices.
7: This bit or register is not available on devices without a Crypto module.
8: This bit or register is not available on 124-pin devices.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 8-3: SPLLCON: SYSTEM PLL CONTROL REGISTER
bit 10-8 PLLIDIV<2:0>: System PLL Input Clock Divider bits

111 = Divide by 8

110 = Divide by 7

101 = Divide by 6

100 = Divide by 5

011 = Divide by 4

010 = Divide by 3

001 = Divide by 2

000 = Divide by 1

The default setting is specified by the FPLLIDIV<2:0> Configuration bits in the DEVCFG2 register. If the
PLLICLK is set for FRC, this setting is ignored by the PLL and the divider is set for Divide-by-1. Refer to
Register 34-5 in Section 34.0 “ Special Features” for information.

bit 7 PLLICLK: System PLL Input Clock Source bit

1 = FRC is selected as the input to the System PLL

0 = Posc is selected as the input to the System PLL

The POR default is specified by the FPLLICLK Configuration bit in the DEVCFG2 register. Refer to
Register 34-5 in Section 34.0 “Special Features” for information.

bit 6-3  Unimplemented: Read as ‘0’

bit 2-0 PLLRANGE<2:0>: System PLL Frequency Range Selection bits
111 = Reserved
110 = Reserved
101 = 34-64 MHz
100 = 21-42 MHz
011 =13-26 MHz
010 =8-16 MHz
001 =5-10 MHz
000 = Bypass
The default setting is specified by the FPLLRNG<2:0> Configuration bits in the DEVCFG2 register. Refer to
Register 34-5 in Section 34.0 “ Special Features” for information.

Note 1: Writes to this register require an unlock sequence. Refer to Section 42. “Oscillators with Enhanced
PLL” (DS60001250) in the “PIC32 Family Reference Manual” for details.

2. Writes to this register are not allowed if the SPLL is selected as a clock source (COSC<2:0> = 001).

DS60001320D-page 162 © 2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-6:

USBIEOCSR2: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 2

ENDPOINT 0)
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
u-0 u-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24
_ _ — NAKLIM<4:0>
R/W-0 R/W-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16
SPEED<1:0> — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
_ u-0 R-0 R-0 R-0 R-0 R-0 R-0 R-0
' — RXCNT<6:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-29 Unimplemented: Read as ‘0’

bit 28-24 NAKLIM<4:0>: Endpoint 0 NAK Limit bits
The number of frames/microframes (Hi-Speed transfers) after which Endpoint 0 should time-out on receiving

bit 23-22

bit 21-7
bit 6-0

a stream of NAK responses.

SPEED<1:0>: Operating Speed Control bits
11 = Low-Speed
10 = Full-Speed
01 = Hi-Speed
00 = Reserved

Unimplemented: Read as ‘0’

RXCNT<6:0>: Receive Count bits

The number of received data bytes in the Endpoint 0 FIFO. The value returned changes as the contents of
the FIFO change and is only valid while RXPKTRDY is set.

© 2015-2016 Microchip Technology Inc.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-8: USBIENCSRO: USB INDEXED ENDPOINT CONTROL STATUS REGISTER 0
(ENDPOINT 1-7)

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
R/W-0 R/W-0 R/W-0 RIW-0 R/W-0 R/W-0 RIW-0 R/W-0
31:24 1ISO — —
AUTOSET MODE DMAREQEN | FRCDATTG |[DMAREQMD
— DATAWEN | DATATGGL
R/W-0, HS R/W-0, HC R/W-0, HS R/W-0 R/W-0 RIW-0, HS RIW-0 R/W-0, HC
23:16 |INCOMPTX SENTSTALL|SENDSTALL UNDERRUN
CLRDT FLUSH FIFONE |TXPKTRDY
NAKTMOUT RXSTALL | SETUPPKT ERROR
] R/W-0 R/W-0 R/W-0 RIW-0 R/W-0 R/W-0 RIW-0 R/W-0
15:8 MULT<4:0> TXMAXP<10:8>
. rRw-0 | Rw-0 | Rwo | Rwo0 [ RWO RW-0 | RW-0 | RW-O
70 TXMAXP<7:0>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31  AUTOSET: Auto Set Control bit
1 = TXPKTRDY will be automatically set when data of the maximum packet size (value in TXMAXP) is loaded
into the TX FIFO. If a packet of less than the maximum packet size is loaded, then TXPKTRDY will have
to be set manually.
0 = TXPKTRDY must be set manually for all packet sizes
bit 30  ISO: Isochronous TX Endpoint Enable bit (Device mode)
1 = Enables the endpoint for Isochronous transfers
0 = Disables the endpoint for Isochronous transfers and enables it for Bulk or Interrupt transfers.
This bit only has an effect in Device mode. In Host mode, it always returns zero.
bit29  MODE: Endpoint Direction Control bit
1 = Endpointis TX
0 = Endpoint is RX
This bit only has any effect where the same endpoint FIFO is used for both TX and RX transactions.
bit 28 DMAREQEN: Endpoint DMA Request Enable bit
1 = DMA requests are enabled for this endpoint
0 = DMA requests are disabled for this endpoint
bit 27 FRCDATTG: Force Endpoint Data Toggle Control bit
1 = Forces the endpoint data toggle to switch and the data packet to be cleared from the FIFO, regardless of
whether an ACK was received.
0 = No forced behavior
bit26 DMAREQMD: Endpoint DMA Request Mode Control bit
1 = DMA Request Mode 1
0 = DMA Request Mode 0

This bit must not be cleared either before or in the same cycle as the above DMAREQEN bit is cleared.
bit 25 DATAWEN: Data Toggle Write Enable bit (Host mode)

1 = Enable the current state of the TX Endpoint data toggle (DATATGGL) to be written
0 = Disables writing the DATATGGL bit

bit 24  DATATGGL: Data Toggle Control bit (Host mode)

When read, this bit indicates the current state of the TX Endpoint data toggle. If DATAWEN = 1, this bit may
be written with the required setting of the data toggle. If DATAWEN = 0, any value written to this bit is ignored.

© 2015-2016 Microchip Technology Inc. DS60001320D-page 217



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 11-19: USBEXxRXA: USB ENDPOINT ‘x’ RECEIVE ADDRESS REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 |28/20/12/4| 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] u-0 RIW-0 R/IW-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 — RXHUBPRT<6:0>
_ RIW-0 RIW-0 RIW-0 RW-0 | RWo [ Rwo RIW-0 RIW-0
23:16 MULTTRAN RXHUBADD<6:0>
158 u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
] u-0 RIW-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
70 — RXFADDR<6:0>
Legend: HC = Hardware Cleared HS = Hardware Set

R = Readable bit
-n = Value at POR

W = Writable bit
‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared X = Bit is unknown

bit 31
bit 30-24

bit 23

bit 22-16

bit 15-7
bit 6-0

Unimplemented: Read as ‘0’
RXHUBPRT<6:0>: RX Hub Port bits (Host mode)

When a Low-Speed or Full-Speed device is connected to this endpoint via a Hi-Speed USB 2.0 hub, this field
records the port number of that USB 2.0 hub.

MULTTRAN: RX Hub Multiple Translators bit (Host mode)
1 = The USB 2.0 hub has multiple transaction translators
0 = The USB 2.0 hub has a single transaction translator

TXHUBADD<6:0>: RX Hub Address bits (Host mode)

When a Low-Speed or Full-Speed device is connected to this endpoint via a Hi-Speed USB 2.0 hub, these
bits record the address of the USB 2.0 hub.

Unimplemented: Read as ‘0’
RXFADDR<6:0>: RX Functional Address bits (Host mode)

Specifies the address for the target function that is be accessed through the associated endpoint. It needs to
be defined for each RX endpoint that is used.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 20-7:

SQILINTTHR: SQI INTERRUPT THRESHOLD REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 U-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
158 u-0 u-0 u-0 R/W-0 RIW-0 RIW-0 R/W-0 RIW-0
: — — — TXINTTHR<4:0>
70 u-0 u-0 u-0 R/W-0 R/IW-0 RIW-0 R/W-0 RIW-0
: — — — RXINTTHR<4:0>
Legend:

R = Readable bit
-n = Value at POR

W = Writable bit

‘1’ = Bit is set

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared

X = Bit is unknown

bit 31-13 Unimplemented: Read as ‘0’
bit 12-8 TXINTTHR<4:0>: Transmit Interrupt Threshold bits
A transmit interrupt is set when the transmit FIFO has more space than the set number of bytes. For 16-bit

bit 7-5
bit 4-0

mode, the value should be a multiple of 2.

Unimplemented: Read as ‘0’
RXINTTHR<4:0>: Receive Interrupt Threshold bits

A receive interrupt is set when the receive FIFO count is larger than or equal to the set number of bytes. For
16-bit mode, the value should be multiple of 2.

DS60001320D-page 336
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 26-6: CEINTSRC: CRYPTO ENGINE INTERRUPT SOURCE REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
23:16 — — — — — — — —
u-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
15:8
70 u-0 u-0 u-0 u-0 R-0 R-0 R-0 R-0
' — — — — AREIF PKTIF CBDIF PENDIF
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-4 Unimplemented: Read as ‘0’

bit 3 AREIF: Access Response Error Interrupt bit

1 = Error occurred trying to access memory outside the Crypto Engine
0 = No error has occurred

bit 2 PKTIF: DMA Packet Completion Interrupt Status bit

1 = DMA packet was completed
0 = DMA packet was not completed

bit 1 CBDIF: BD Transmit Status bit
1 = Last BD transmit was processed
0 = Last BD transmit has not been processed
bit 0 PENDIF: Crypto Engine Interrupt Pending Status bit
1 = Crypto Engine interruptis pending (this value is the result of an OR of all interrupts in the Crypto Engine)
0 = Crypto Engine interrupt is not pending
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FIGURE 28-1: ADC BLOCK DIAGRAM
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REGISTER 28-4:

ADCTRGMODE: ADC TRIGGERING MODE FOR DEDICATED ADC REGISTER

Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range (31/23/15/7| 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 24/16/8/0
] u-0 u-0 u-0 u-0 u-0 u-0 R/W-0 R/W-0

3L:24 — — — — — — SH4ALT<1:0>
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 | R/W-0
23:16 SH3ALT<1:0> SH2ALT<1:0> SH1ALT<1:0> SHOALT<1:0>
u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
158 — — — STRGEN4 | STRGEN3 | STRGEN2 | STRGEN1 | STRGENO
] u-0 u-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
0 — — — SSAMPEN4 | SSAMPEN3 | SSAMPENZ2 | SSAMPEN1 | SSAMPENO
Legend:
R = Readable bit W = Writable hit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bitis set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-26 Unimplemented: Read as ‘0’

bit 25-24 SH4ALT<1:0>: ADC4 Analog Input Select bit
11 = Reserved
10 = Reserved
01 = AN49
00 = AN4
bit 23-22 SH3ALT<1:0>: ADC3 Analog Input Select bit
11 = Reserved
10 = Reserved
01 = AN48
00 = AN3
bit 21-20 SH2ALT<1:0>: ADC2 Analog Input Select bit
11 = Reserved
10 = Reserved
01 = AN47
00 = AN2
bit 19-18 SH1ALT<1:0>: ADC1 Analog Input Select bit
11 = Reserved
10 = Reserved
01 = AN46
00 = AN1
bit 17-16 SHOALT<1:0>: ADCO Analog Input Select bit
11 = Reserved
10 = Reserved
01 = AN45
00 = ANO

bit 15-13 Unimplemented: Read as ‘0’
bit 12

bit 11

bit 10

STRGEN4: ADC4 Presynchronized Triggers bit
1 = ADC4 uses presynchronized triggers

0 = ADC4 does not use presynchronized triggers
STRGENS3: ADC3 Presynchronized Triggers bit
1 = ADC3 uses presynchronized triggers

0 = ADC3 does not use presynchronized triggers
STRGEN2: ADC2 Presynchronized Triggers bit
1 = ADC2 uses presynchronized triggers

0 = ADC2 does not use presynchronized triggers
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REGISTER 30-7:

ETHPMMO: ETHERNET CONTROLLER PATTERN MATCH MASK 0 REGISTER

Bit Range Bit Bit Bit Bit Bit Bit Bit Bit
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
_ R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RIW-0
31:24 PMM<31:24>
9316 RW-0 | RMW-0 RW-0 | RW-0 | RW-O0 | RW-0 | RWO0 | RW-0
' PMM<23:16>
158 RW-0 | RMW-0 RW-0 | RW-0 | RW-O0 | RW-0 | RWO0 | RW-0
' PMM<15:8>
70 RW-0 | RMW-0 RW-0 | RW-0 | RW-O0 | RW-0 | RWO0 | RW-0
' PMM<7:0>
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit
-n = Value at POR

U = Unimplemented bit, read as ‘0’
‘0’ = Bit is cleared X = Bit is unknown

bit 31-24 PMM<31:24>: Pattern Match Mask 3 bits
bit 23-16 PMM<23:16>: Pattern Match Mask 2 bits
bit 15-8 PMM<15:8>: Pattern Match Mask 1 bits
bit 7-0 PMM<7:0>: Pattern Match Mask 0 bits
Note 1: This register is only used for RX operations.

2. The bits in this register may only be changed while the RXEN bit (ETHCON1<8>) = 0 or the PMMODE bit
(ETHRXFC<11:8>) = 0.

REGISTER 30-8: ETHPMM1: ETHERNET CONTROLLER PATTERN MATCH MASK 1 REGISTER

Bit Range . . . . . . . Bit
Bit Bit Bit Bit Bit Bit Bit 24/16/8/0
31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1
] R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
31:24 PMM<63:56>
9316 rRwo | rRwo | Rwo | Rwo | Rwo | Rwo0 | RwW-0 | RW-0
PMM<55:48>
158 rRwo | rRwo | Rwo | Rwo | Rwo | Rwo0 | RwW-0 | RW-0
’ PMM<47:40>
70 rRwo | rRwo | Rwo | Rwo | Rwo | Rwo0 | RwW-0 | RW-0
' PMM<39:32>
Legend:
R = Readable hit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR ‘1’ = Bit is set ‘0’ = Bit is cleared X = Bit is unknown

bit 31-24 PMM<63:56>: Pattern Match Mask 7 bits
bit 23-16 PMM<55:48>: Pattern Match Mask 6 bits
bit 15-8 PMM<47:40>: Pattern Match Mask 5 bits
bit 7-0 PMM<39:32>: Pattern Match Mask 4 bits
Note 1: This register is only used for RX operations.

2:

The bits in this register may only be changed while the RXEN bit (ETHCON1<8>) = 0 or the PMMODE bit
(ETHRXFC<11:8>) = 0.
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TABLE 34-5: DEVICE ADC CALIBRATION SUMMARY

7 Bits _
[ . o g
=¥ %o = 2
2 8 0 E ISl 7]
fo ] 24 0]

Tg ‘;-'3 & z = 31/15 30/14 29/13 28/12 27/11 26/10 25/9 24/8 23/7 22/6 21/5 20/4 19/3 18/2 17/1 16/0 o
=~ [aa] =
= <
>

31:16 ADC Calibration Data <31:16> XXXX
4000 | DEVADCO

15:0 ADC Calibration Data <15:0> XXXX

31:16 ADC Calibration Data <31:16> XXXX
4004 | DEVADC1 —

15:0 ADC Calibration Data <15:0> XXXX

31:16 ADC Calibration Data <31:16> XXXX
4008 | DEVADC2 ke

15:0 ADC Calibration Data <15:0> XXXX

31:16 ADC Calibration Data <31:16> XXXX
400C | DEVADC3

15:0 ADC Calibration Data <15:0> XXXX

31:16 ADC Calibration Data <31:16> XXXX
4010 | DEVADC4 —

15:0 ADC Calibration Data <15:0> XXXX

31:16 ADC Calibration Data <31:16> XXXX
401C | DEVADC?7 ke

15:0 ADC Calibration Data <15:0> XXXX
Legend: x = unknown value on Reset.

Note  1: Reset values are dependent on the device variant.
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

REGISTER 34-8: CFGEBIA: EXTERNAL BUS INTERFACE ADDRESS PIN CONFIGURATION

REGISTER
Bit Bit Bit Bit Bit Bit Bit Bit Bit
Range | 31/23/15/7 | 30/22/14/6 | 29/21/13/5 | 28/20/12/4 | 27/19/11/3 | 26/18/10/2 | 25/17/9/1 | 24/16/8/0
] R/W-0 u-0 u-0 u-0 u-0 u-0 u-0 u-0
31:24 EBIPINEN — — — — — — —
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RIW-0 RIW-0 R/W-0
23:.16 EBIA23EN | EBIA22EN | EBIA21EN | EBIA20EN | EBIA19EN | EBIA18EN | EBIAL7EN | EBIA16EN
. R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RIW-0 RIW-0 R/W-0
158 EBIA15EN | EBIAL4EN | EBIA13EN | EBIA12EN | EBIA11EN | EBIA10EN | EBIA9EN | EBIASEN
) R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RIW-0 RIW-0 R/W-0
0 EBIA7EN | EBIAGEN | EBIASEN | EBIA4EN | EBIA3EN | EBIA2EN | EBIA1EN | EBIAOEN
Legend:

W = Writable bit
‘1’ = Bit is set

R = Readable bit
-n = Value at POR

U = Unimplemented bit, read as ‘0’

‘0’ = Bitis cleared X = Bit is unknown

bit 31 EBIPINEN: EBI Pin Enable bit

1 = EBI controls access of pins shared with PMP
0 = Pins shared with EBI are available for general use

bit 30-24 Unimplemented: Read as ‘0’
bit 23-0 EBIA23EN:EBIAOEN: EBI Address Pin Enable bits

1 = EBIAX pin is enabled for use by EBI
0 = EBIAX pin has is available for general use

Note:  When EBIMD = 1, the bits in this register are ignored and the pins are available for general use. I
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PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

FIGURE 37-3: I/O TIMING CHARACTERISTICS
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Note: Refer to Figure 37-1 for load conditions.

DS60001320D-page 628 © 2015-2016 Microchip Technology Inc.



PIC32MZ Embedded Connectivity with Floating Point Unit (EF) Family

FIGURE 37-10: SPIx MODULE MASTER MODE (CKE = 0) TIMING CHARACTERISTICS
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Note: Refer to Figure 37-1 for load conditions.
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TABLE 37-45: USB OTG ELECTRICAL SPECIFICATIONS

AC CHARACTERISTICS

Standard Operating Conditions: 2.1V to 3.6V
(unless otherwise stated)
Operating temperature

-40°C < TA < +85°C for Industrial
-40°C < TA < +125°C for Extended

lea\lrgm. Symbol Characteristics™® Min. | Typ. | Max. | Units Conditions

USB313 |Vuseav3 |USB Voltage 3.0 — 3.6 \% Voltage on VusB3v3
must be in this range for
proper USB operation

Low-Speed and Full-Speed Modes

USB315 |ViLuse  |Input Low Voltage for USB Buffer — — 0.8 \% —

USB316 |VIHUSB |Input High Voltage for USB Buffer 2.0 — — \% —

USB318 |VDIFS Differential Input Sensitivity 0.2 — — \Y, The difference between
D+ and D- must exceed
this value while VCM is
met

USB319 |VCM Differential Common Mode Range| 0.8 — 25 \% —

USB321 |VoL Voltage Output Low 0.0 — 0.3 \% 1.425 kQ load
connected to VUSB3v3

USB322 |VoH Voltage Output High 2.8 — 3.6 \% 14.25 kQ load
connected to ground

Hi-Speed Mode

USB323 |VHSDI Differential input signal level 150 — — mV —

USB324 |VHSSQ |SQ detection threshold 100 — 150 mV —

USB325|VHscM  |Common mode voltage range -50 — 500 mV —

USB326 |VHSOH |Data signaling high 360 — 440 mV —

USB327 |VHsoL |Data signaling low -10 — 10 mV —

USB328 |VCHIRPJ |Chirp J level 700 — 1100 mV —

USB329 |VCHIRPK |Chirp K level -900 — -500 mV —

USB330 |ZHSDRV | Driver output resistance — 45 — Q —

Note 1:

These parameters are characterized, but not tested in manufacturing.
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